Differentiated thyroid cancers (DTC) are the most frequently occuring endocrine malignancies and accounts for ≥ 90% of all thyroid cancers. It was suggested that after total or near total thyroidectomy, the stimulated thyroglobuline (sTg) and quantified uptake in whole body scintigraphy (WBS) are significant predictors for the successful ablation and disease-free status. We aimed to evaluate preablative thyroid stimulating hormone (TSH), sTg and anti-thyroglobulin antibodies (TgAbs) levels, after following thyroid hormone withdrawal, and compare them with diagnostic WBS (DxWBS) uptake for predict the efficacy of radioiodine (RAI) ablation therapy in DTC patients. We retrospectively investigated 100 consecutively patients which followed up for DTC in Ankara Numune Education and Research Hospital at Department of Endocrinology and Metabolism between January 2006 and June 2013. Patients had histologically confirmed DTC and underwent RAI remnant ablation therapy without clinical or radiological evidence of distant metastases.
Introduction
Differentiated thyroid cancers (DTC) are the most frequently occurring endocrine malignancies and accounts for ≥ 90% of all thyroid cancers [1] . They are seen in approximately 2% of all malignancies [2] . The most common types of DTC are papillary thyroid carcinoma (PTC) and follicular thyroid carcinoma (FTC), whose frequency levels are approximately 80% and 15% of all thyroid cancers, respectively [3] . After consideration of initial clinical and pathological stage, the postoperative status of the disease is significant to determine the treatment. Evaluation of disease status should be performed by serum thyroglobulin (Tg), antithyroglobulin antibodies (TgAbs), neck ultrasonography (USG) in early postoperative period. Stimulated Tg (sTg) level after complete thyroid ablation is a sensitive marker for detecting tumor persistence and recurrence [4] . It was suggested that after total or near total thyroidectomy, the Tg and quantified uptake in whole body scintigraphy (WBS) are significant predictors for the successful ablation and disease-free status [5] . The predictive value of the postoperative Tg levels are influenced by some variable factors including the amount of residual thyroid cancer tissue, normal thyroid tissue, the TgAbs titers, the thyroid stimulating hormone (TSH) level at the time of thyroglobulin measurement and the sensitivity of the Tg assay methods.
The TgAbs occurs in 10% of the general population [6] . The prevalence of TgAbs in DTC patients is approximately 25%, nearly twice that of the general population [7] , and can falsely lower the serum Tg concentrations in immunometric assays [8] . Following total thyroidectomy and Radioactive Iodine (RAI) remnant ablation, TgAbs usually disappear over a median of about 3 years in patients without evidence of persistent disease [9] . After following thyroid hormone withdrawal or recombinant I in the follow-up of patients with high or intermediate risk of persistent disease. Negative DxWBS uptake with low serum sTg levels often shows complete remission as well as positive DxWBS and/or increased serum sTg levels may be the sign of recurrence or persistance of disease. However, patients with unknown metastases but with elevated serum Tg and/or TgAbs and negative WBS uptake seems to be a diagnostic dilemma.
The aim of this study is following after withdrawal of thyroid hormone to evaluate preablation TSH, sTg and TgAbs levels and compare them with diagnostic WBS (DxWBS) uptake for predict the efficacy of radioiodine (RAI) ablation therapy in DTC patients.
Materials and Methods

Patients and Methods
We retrospectively investigated 100 consecutively patients which followed up for DTC in Ankara Numune Education and Research Hospital at Department of Endocrinology and Metabolism between January 2006 and June 2013. All patients underwent total or near total thyroidectomy (n=100) by experienced surgeons (>100 cases/year). Of 100 patients, 18 underwent unilateral, 7 bilateral modified radical neck dissection therapeutically. Patients had histologically confirmed DTC without clinical or radiological evidence of distant metastases. The exclusion criteria of patients were who had distant metastases at the time of remnant ablation and postoperative follow up period was less than one year. In all cases no grossly visible thyroid remnants remained. Patients with undetectable sTg (<1.0 ng/mL), no clinical evidence of thyroid carcinoma by imaging techniques; no evidence of tumor on a DxWBS and neck USG 6-12 months after 131 I ablation therapy were defined as disease free. Before 131 I therapy the neck USG was performed by an experienced endocrinologist. Serum sTg levels were obtained from all patients by withdrawal levothyroxine therapy at least 4 weeks except 12 patients were used rhTSH. Serum TSH and sTg levels were measured approximately 3 days before RAI remnant ablation therapy. The cut-off value between TgAbs positivity and negativity was 115 U/mL. All patients underwent RAI remnant ablation under hypothyroid conditions. (TSH >30 μIU/mL). I ablation therapy. Also TSH, sTg, and TgAbs were measured in these states. Eleven patients were not included the study because the postablation WBS uptake was found negative, so the comparison of DxWBS cannot be made among these. Remained 89 cases were compared as postablation WBS and DxWBS uptake 6-12 months after 131 I ablation therapy. If the post-therapy scans did not reveal uptake outside the thyroid bed, it was defined as negative (-) WBS, therewithal in the presence of detectable 131 I uptake was defined as positive (+) WBS. If the scintigraphy scans revealed only one focus in thyroid beds it was described as unifocal uptake as well as multifocal focuses described as multifocal uptake. The definition of postablation WBS scans was also the same for DxWBS. The study was approved by the local Ethics Committee of the Ankara Numune Education and Research Hospital.
Laboratory Analyses
Serum Tg, TSH values and TgAbs were measured in all the samples by using Electrochemiluminescence (ECLIA) method with Modular Analytics E170 analyzer (Roche Diagnostics, Poland). Normal reference range for TSH was 0,27 -4,2 μIU/mL, for TgAbs was < 115 IU/mL and for Tg was 1,4-78 ng/mL. A sTg level of <1.0 ng/mL was considered undetectable.
Statistical Analysis
Data of statistical analyses were performed by SPSS software, version 18.0 (SPSS Inc., Chicago, IL, United States). A p value less than 0.05 was considered statistically significant. Whether the distributions of continuous variables were normally or not was determined by Kolmogorov-Smirnov test. Data were shown as mean ± SD or median (min-max), where applicable. While the mean differences between groups were compared by Student's t test, otherwise, Mann-Whitney U test was applied for comparisons of the median values. Nominal data were analyzed by Pearson's Chi-square or Fisher's exact test, where applicable. The receiver-operating characteristic (ROC) curve was analyzed to identify the optimal cutoff value of the preablation Tg for predicting postablation WBS uptake.
Results
All patients had undergone total or near total thyroidectomy (n=100). The patients were 87 female (87%) and 13 male (13%). At the time of diagnosis the mean age was 49±11.2 years and the mean body mass index (BMI) was 29.7±4.8 kg/m 2 . Histologic examination had revealed papillary carcinomas in 94 patients and follicular carcinomas in 6 patients. Tumor diameters ranged between 5 and 50 mm (mean: 10.3 ± 10.6 mm) ( Table 1) . Among 63 patients who had unifocal tumor and 26 patients who had multifocal tumor, the postablation WBS uptake was found in 8 (12.7%), and 5 (19.2%) of them respectively (p= 0.427). Fifty-eight patients which postablation WBS revealed multifocal neck uptake, 11 of them DxWBS uptake was more likely to be positive (21.6%), on the other hand 38 patients whom postablation WBS revealed unifocal neck uptake, only 2 had positive DxWBS uptake (5.3%) (p=0.037). Also 9 patients who had preablative TgAbs positivity, 4 of them had preablative WBS uptake (44.4%), whereas among 80 patients who had negative TgAbs, in 9 of them the preablative WBS uptake was found positive (11.3%) (p = 0.024). In 13 patients which had positive DxWBS uptake, high preablation sTg levels were found in 4 (%30.8); while 76 who had negative DxWBS uptake, in 5 patients preablation sTg levels were found high (%6.6) (p=0.986) (Figure 1 and 2 ).
The cut-off value of sTg for predicting postablation WBS uptake was found 0.31 ng/mL with 67.4% sensitivity and 54.5% specificity (Area under the curve = 0.618, 95% CI = 0.466-0.770) (Figure 3) . However, for patients who had preablative sTg values above and below this cut-off value, the postablation WBS uptake was not statistically significantly different (90.9% vs. 85.3% respectively, p=0.395). Even if no statistically significance was found in the difference, for the patients who had preablative Tg values above this cut-off value, the postablation WBS showed higher rates of multifocal neck uptake but not statistically significant (61.7% vs 44.8%, p = 0.133). 
Discussion
In patients with DTC after total or near total thyroidectomy following remnant RAI ablation therapy, 10.3% have neck recurrences by evidence of laboratory and screening findings with TSH stimulated levels of elevated serum Tg [10] . Some recent studies evaluated the serum Tg level at the time of the first ablative radioiodine treatment to predict the presence of persistent and recurrent disease in patients with DTC. [11, 12] .
According to the 2009 American Thyroid Association (ATA) guidelines, preablation measurement of serum Tg levels is an important modality to monitor patients for residual or recurrent disease [13] . In the absence of Tg antibody interference, serum Tg has a high degree of sensitivity and specificity to detect thyroid cancer, especially after total thyroidectomy and remnant ablation, with the highest degrees of sensitivity noted following thyroid hormone withdrawal or stimulation using rhTSH [14] . A recent study demonstrates that preablation Tg measurement has the potential to serve as a useful negative predictor of persistent and recurrent DTC. A low preablation Tg should be considered a favorable risk factor in patients with DTC [15] . Lee et al. indicate that the combined use of serum Tg levels measured just before ablation and the 131 I WBS patterns after ablation may be an early predictor of ablation success in patients with differentiated thyroid carcinoma who received total thyroidectomy and high-dose 131 I ablation therapy [16] . Many studies have confirmed an increased risk of recurrence sTg > 1-2 ng/mL at the time of ablation [17, 18] .
After preparation with thyroid hormone withdrawal sTg values greater than 6 ng/mL was associated with a 5 fold greater risk of failing ablation after an activity of 30 mCi. [19] . In this study we found preablation and postablation sTg levels were not differ between the DxWBS uptake positive and negative groups. None of our patients had distant metastases we think that the significance differences may occur in metastatic disease conditions. Some studies showed that sTg measurement may fail to identify patients with clinically significant tumor, due to TgAbs less commonly to defective or absent production and secretion of immunoreactive Tg by tumor cells [20, 21] . In this study we found preablation TgAbs levels tend to be higher in patients with postablation WBS uptake positive and DxWBS uptake positive patients. Tsushima et al. demonstrated that the lack of a decrease or increase of postoperative TgAbs may be a prognostic factor for disease free status than prognostic factors such as tumor size, extrathyroidal invasion, and age [22] . Because of TgAbs usually disappear over 3 years, in postablation period this should be taken into consideration. Chung et al. reported that the recurrence rate of TgAbs positive patients was higher than TgAbs negative patients. During follow-up, patients with recurrent cancer, who showed responses to surgical operation or radioiodine treatment, also showed a decreased TgAbs level. Persistently elevated TgAbs levels appear to serve as a useful marker for recurrent or persistent DTC in patients with undetectable serumTg results [23, 24] . In our study also in patients who had postablation WBS multifocal neck uptake, the DxWBS neck uptake was found positive. There was no appearance of diastant metastases in these patients. We consider that it may be due to persistent disease status.
The limitations of this study, first because it was a retrospective study, we could not reach simultaneous neck USG records of all patients at the time of postablation WBS and DxWBS. Second the follow-up period of these patients was not long enough and we cannot predict the disease status in long time period. We consider longer-term studies are needed to evaluate these patients.
Conclusion
After RAI remnant ablation therapy, postablation WBS and DxWBS, are useful for follow up patients with high or intermediate risk of persistent disease. Patients with DTC which had positive TgAbs and no evidence of distant metastasis, the positive DxWBS uptake revealed that involvement continues. We found that higher TgAbs levels can effect the postablation WBS and DxWBS uptake in DTC patients and may be helpful to understand disease conditions after underwent RAI remnant ablation therapy. Further studies are needed to evaluate the high dose RAI requirement for 131 I remnant radio iodine ablation in these patients.
